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© ELECTRIC GENERATOR. 

(§) An electric generator for feeding both with alternating or 
direct current power a battery and a plurality of electric 
devices in a vehicle or the like. Fixed next to each other on a 
rotating shaft (5) are a first rotator (2) having a first field coil 
(3A) to which an electric current is applied through brushes 
(9) and slip rings (8), and an induction-type rotator (28) 
excited by a second field winding (3B) arranged internally 
with a small gap. A rectifier device is connected to a first 
armature coil (1 1 b) of a first stator (11) arranged opposite the 
first rotator (2), so that direct current power is obtained from 
the rectifier device, and alternating' current power is obtained 
from a second armature coil (32b) of a second stator (32) 
arranged opposite the induction-type rotator (28). 
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DESCRIPTION 



TECHNICAL FIELD 

This invention relates to a charging generator 
which is obtained by adding an AC power supplying function 
to a conventional charging generator which is adapted to 
supply a DC power to a battery on a vehicle or to a plurality 
of electrical equipments. 
BACKGROUND^ ART 

FIG. 1 is a sectional view of an ordinary charging 
generator. In FIG. 1, reference numeral 1 designates a 
rotor which comprises confronted magnetic poles 2, namely, 
N and S poles arranged alternately and circumf erentially , 
a field winding 3A for magnetizing the confronted magnetic 
poles 2, and a field core 4 which is arranged inside of the 
field winding 3A and on which the field winding 3A is wound. 
Reference numeral 5 designates a rotary shaft on which the 
rotor 1 is fixedly mounted. The rotary shaft 5 is supported 
by bearings 6 and 7 at both ends. Reference numeral 8 
designates a pair of slip rings which are fixed to the rotary 
shaft 5 and are connected to the field winding 3A. Reference 
numeral 9 designates a pair of brushes which are slidably 
in contact with the pair of brushes 8; 10, a brush holder 
for holding the pair of brushes 9; and 11, a stator which 
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comprises an armature core 11a which is confronted through 
a small gap with the confronted magnetic poles 2, and an 
armature winding lib which is wound on the armature core 
11a in three-phase and star connection. Reference numeral 
12 designates a rectifier device for subjecting an AC out- 
put generated in the armature winding lib to full -wave 
rectification; 13, a fan which together with a pulley 15 is 
fixedly secured to the rotary shaft 5 with a nut 14; 16, a 
front bracket which supports the above-described bearing 6 
and one end portion of the above-described stator 11; 17, 
a rear bracket on which the above-described bearing 7, the 
other end portion of the stator 11, the brush holder 10 and 
the rectifier device 12 are mounted; 18, a voltage regulator 
accommodated in a box 10a which is integral with the brush 
holder 10 and is provided on the back of the brush holder 
10; 19, an DC output terminal connected to the rectifier 
device 12; and 20, a charging generator which is composed 
by the above-described components. 

When" the charging generator 20 thus constructed 
is installed on a vehicle, the electrical wiring is as 
shown in FIG. 2. In FIG. 2, reference numeral 21 designates 
an auxiliary rectifier device for supplying an exciting 
current to the field winding 3; 22, an initial exciting 
terminal through which an initial exciting current flows; 
23, a charging indication lamp; 24, an initial exciting 
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resistor connected in parallel to the charging indication 
lamp 23; 25, a key switch; 26, a battery; and 27, a DC load 
such as a DC motor or a lamp. 

The operation of the charging generator thus 
5 arranged will be described. 

5 When the Icey switch 25 is closed, an exciting 

current is supplied from the battery 26 through the charging 
indication lamp 23 and the initial exciting resistor 24 to 
the field winding 3A. In this operation, the charging 
10 indication lamp 23 is turned on to indicate a non-charging 
10 state, i.e. , the fact that the exciting current is being 
supplied to the field winding 3A from the battery 26. On 
the other hand, when the engine of the vehicle (not shown) 
is started, the rotor 1 is driven through the pulley 15 by 
15 the belt. Therefore, a rotating magnetic field is developed, 
15 and a predetermined AC output is developed in the armature 
winding lib. The AC output is converted into a DC output 
by being subjected to full-wave rectification in the recti- 
fier device 12. When the speed of the engine is increased 
20 to raise the voltage at the initial exciting terminal 22 
20 to the voltage of the battery 26, no current flows in the 

charging indication lamp 2 3 and the initial exciting resistor 
24. Thus, the charging indication lamp 23 indicates the 
fact that the charging generator 20 has been excited. 
25 Thereafter, the exciting current is supplied through the 
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auxiliary rectifier device 21 from the armature winding lib. 
When the speed of the engine is further increased, the DC 
output is supplied through the DC output terminal to the 
battery 26 on the vehicle and to the DC load such as ' a DC 
motor or a lamp. The voltage regulator 18 operates to 
maintain the voltage at the DC output terminal 19 at a 
predetermined value by turning on and off the exciting 
current which is supplied to the field winding 3. 

As the above -described charging generator outputs 
only a DC output such as a DC 12V or 24V output, it is 
disadvantageous in the following points: 

(1) The generator can not supply an AC power to 
an AC load such as an AC defroster for the front or rear 
window of a vehicle, an AC high voltage lamp or an induc- 
tion motor which may be installed on a vehicle in future. 

C2) When it is required to obtain from a vehicle 
a power source for electrical equipment such as an electrical 
pot, an electrical oven or an electrical cooking device 
which needs AC 100V, a special voltage converter must be 
provided. 

(3) If it is intended to use the system voltage 
of the vehicle instead of the voltage converter described 
in paragraph (2) above, then the electrical equipment 
described in paragraph (2) must be so modified that it 
agrees with the system voltage of the vehicle. 
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DISCLOSURE OF THE INVENTION 

A general object of this invention is to improve 
a charging generator. A particular object of the invention 
is to provide a charging generator which can supply DC 
power to a battery on a vehicle and to a plurality of 
electrical devices and can supply AC power. 

These objects have been achieved by the provision 
of a charging generator which, according to the invention, 
comprises: a first rotor fixedly mounted on a rotary shaft, 
the first rotor having a first field winding which is excited 
through a pair of slip rings and a pair of brushes; an 
inductor type rotor fixedly mounted on the rotary shaft in 
such a manner that the inductor type rotor is adjacent to 
the first rotor, the inductor type rotor having no brush 
and slip ring; a first stator arranged on the outer wall 
Of the first rotor with a small gap therebetween, the fiTSt 
stator having a first winding; a rectifier device connected 
to the first winding of the first stator; a DC output 
terminal connected to the rectifier device; a second field 
winding arranged on the inner wall of the inductor type 
rotor with a small gap therebetween, the second field wind- 
ing being secured to a bracket; a second stator arranged 
on the outer wall of the inductor type rotor, the. second 
stator having a second winding; and an AC output terminal 
connected to the second winding of the second stator, the 
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• number of turns of the second winding being larger than 
that of the first winding. 

Being designed as described above, the charging 
generator of the invention has the following effects: 
5 (l) Similarly as in a conventional charging 

generator, the charging generator of the invention can 
supply -DC power to batteries, DC motors, lamps, etc. 
Furthermore, the charging generator can supply high voltage 
AC power to AC window defrosters, high voltage lamps, etc. 
10 which may be installed on vehicles in future. 

(2) When a single-phase receptacle is installed 
at a suitable position on a vehicle or the like and the 
speed of the charging generator is set to a suitable value, 
then 100V AC can be maintained across the lines connected 

15 to the single-phase receptacle. Therefore, the charging 
generator can supply AC power to electrical devices of 
100V AC such as an electrical pot, an electrical oven, an 
electrical cooking device, and an electrical soldering iron. 

(3) As the inductor type rotor is provided on 

20 the AC output side, the provision of slip rings and brushes 
is unnecessary, and the axial dimension can be made smaller 
than that of a system in which two ordinary rotors are 
juxtaposed "in the axial direction. 

(4) If a bracket is so formed that the charging 
25 generator can be installed in the same way as a conventional 
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charging generator on the engine of a vehicle or the like, 
then the conventional charging generator can be readily- 
replaced by the charging generator of the invention, and 
therefore it is unnecessary to modify the engine. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view showing the arrange- 
ment of a conventional charging generator. FIG. 2 is an 
electrical wiring diagram showing the conventional charging 
generator installed on a vehicle or the like. FIG. 3 is a 
sectional view showing a charging generator which is one 
embodiment of this invention. FIG. 4 is an electrical 
wiring diagram showing the charging generator according to 
the invention which is installed on a vehicle or -the like. 
BEST MODE FOR CARRYING OUT THE INVENTION 

One embodiment of this invention will be described 
with reference to FIGS. 3 and 4. 

FIG. 3 is a sectional view of a charging generator 
according to the invention. In FIG. 3, reference numeral 
28 designates an inductor type rotor which is fixedly 
mounted on a rotary shaft 5 in such a manner that the 
inductor type rotor 28 and a rotor 1 are juxtaposed. The 
inductor type rotor 28 comprises confronted magnetic poles 
2, a magnetic insulating ring 29, confronted magnetic pole 
rings 30 and a field core 4. Reference numeral 31 designates 
a field winding frame on which a second field winding 3B is 
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wound- The field winding frame 31 is provided on the inner 
wall of the inductor type rotor 28 with a small gap there- 
between. Reference numeral 32 designates a second stator 
which is provided on the outer wall of the inductor type 
rotor 2 8 with a small gap therebetween. The second stator 
32 is made up of a second armature core 32a and a second 
armature winding 32b which is wound on the core 32a in 
three-phase and star connection. Reference numeral 33 
designates a three-phase AC output terminal connected to the 
second armature winding 32b; 34, an intermediate bracket 
provided between the first and second stators 11 and 32; and 
35, a charging generator which is made up of the above- 
described components. The number of turns of the second 
armature winding 32b is much larger than that of the first 
armature winding lib, to sufficiently raise the voltage. 

When the above-described charging generator is 
installed on a vehicle or the like, the electrical wiring 
is as shown in FIG. 4. In FIG, 4, reference numeral 36 
designates a normally opened contact means; 37, a three- 
phase AC load such as a three-phase AC window defroster; 

38, a single-phase AC load such as a high voltage lamp; and 

39, a single-phase AC receptacle provided at a suitable 
position on a vehicle or the like. 

The operation of the charging generator thus 
arranged will be described. 
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When the key switch 25 is closed, the battery 26 
supplies an exciting current through the charging indication 
lamp 23 and the initial exciting resistor 24 and through the 
initial exciting terminal 22, the brushes 9 and the slip 
rings 8 to the first field winding 3A. In this operation, 
the charging indication lamp is turned on, thus indicating 
the non-charging state, i.e., the fact that the exciting 
current is supplied to the field winding 3A from the battery 
26. On the other hand, when the engine of the vehicle (not 
shown) is started, the rotary shaft 5 is turned. As a result, 
a rotating magnetic field is developed, and a predetermined 
AC output is developed in the first armature winding lib. 
The AC output is applied to the DC output terminal 19 after . 
being subjected to full-wave rectification in the rectifier 
device 12. 

When the speed of the engine is increased until 
the voltage at the initial exciting terminal 22 becomes 
equal to the voltage of the battery 26, the current to the 
charging indication lamp 23 and the initial exciting resistor 
24 is interrupted; that is, the charging indication lamp 23 
is turned off, thus indicating the fact that the charging 
generator 35 has been excited. Thereafter, the exciting 
current to the first field winding 3A is supplied through 
the auxiliary rectifier device 21 from the first armature 
winding lib. A DC power is supplied through the DC output 
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terminal 19 to the battery 26 and the DC load 27. The 
voltage regulator 18 operates to maintain the voltage of 
the DC output terminal 19 at a predetermined value by inter- 
mittently controlling the exciting current which is supplied 
to the first field winding 3A. 

When the normally opened contact means 36 is 
closed, an exciting current is supplied through the normally 
opened contact means 36 to the second field winding 3B. In 
this operation, the rotary shaft 5 is maintained rotated as 
described above, and therefore the inductor type rotor 28 
develops a rotating magnetic field and a predetermined AC 
output is developed in the second armature winding 32b. The 
AC output is applied through the three-phase AC output 
terminal 33 to the three-phase AC load or the single-phase 
AC load 38. The voltage across the lines connected to the 
single-phase AC receptacle can be set to 100VAC by suitably 
controlling the speed of rotation of the rotary shaft. 
Therefore, the AC power can be supplied to electrical equip- 
ment of 100V AC such as an electrical pot, an electrical 
oven, an electrical cooking device or an electrical soldering 
iron. 

As is apparent from the above description, in the 
embodiment of the invention, the inductor type rotor, and 
the field winding and the second stator are so arranged that 
the small gaps are provided between the field winding and 
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the inner wall of the rotor and between the second stator 
and the outer wall of the rotor, respectively, and they are 
juxtaposed with the components of the conventional DC power 
supplying generator. Therefore, the compact charging - 
5 generator can supply AC power. 

In the above-described embodiment, the voltage 
regulator 18 is built in the charging generator 3S; however 
the same effects can be obtained even in the case where the 
voltage regulator 18 is provided separately. In the above- 
0 described embodiment, both of the first and second armature 
windings lib and 32b are of three-phase and star connection; 
.however, the number of phases and the connection type may be 
selected as desired. Furthermore in the above-described 
embodiment, the number of poles is not described for the 
5 rotor 1 and the inductor type rotor 28, which means that the 
number of poles may be selected as desired for them. 
INDUSTRIAL APPLICABILITY 

This invention is considerably effective in 
application to a vehicle or the like. - 
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CLAIM : 

A charging generator comprising: a first rotor 
fixedly mounted on a rotary shaft, said first rotor having 
a first field winding which is excited through a pair of 
slip rings and a pair of brushes; an inductor type rotor 
fixedly mounted on said rotary shaft in such a manner that 
said inductor type rotor is adjacent to said first rotor, 
said inductor type rotor having no brush and slip ring; 
a first stator arranged on the outer wall of said first 
rotor with a small gap therebetween, said first stator 
having a first winding; a rectifier device connected to 
said first winding of said first stator; a DC output terminal 
connected to said rectifier device; a second field winding 
arranged on the inner wall of said inductor type rotor with 
a small gap therebetween, said second field winding being 
secured to a bracket; a second stator arranged on the outer 
wall of said inductor type rotor, said second stator having 
a second winding; and an AC output terminal connected to 
said second winding of said second stator, the number of 
turns of said second winding being larger than that of said 
first winding. 
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